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(54) INK JET PRINTER 

(57)Abstract: 

PROBLEM TO BE SOLVED:To provide an ink jet printer capable of 
reducing the waste of ink at the time of recovering clogging and 
decreasing the size of the device in the printer having nozzles of a 
printing head rotatably supported at a predetermined angle from the 
opposite position to a printing medium. 

SOLUTION : This ink jet printer comprises a printing head 1 having a 
plurality of nozzles 9 opposed to a recording medium 7 via a gap to 
inject inks 6 to selectively inject the inks 6 from the nozzles 9 to print 
the medium 7 with dots, and a support member 20 for rotatably 
supporting the head 1 to the position where the nozzle 9 is rotatable 
from the position opposed to the medium 7 to the position out at a 
predetermined angle of the opposed position. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ink jet printer characterized by to have two or more nozzles which arranged in the 
shape of Rhine, to have had the print head which injects ink from a nozzle, and to have the supporter 
material which is the ink jet printer which the nozzle of a print head is made to counter a record 
medium through a gap, injects ink alternatively from a nozzle, and prints to a record medium by the 
dot, and supports said print head free [ rotation ] from the location where said nozzle counters a 
record medium to the location from which it separated the degree of predetermined angle. 
[Claim 2] The ink jet printer of claim 1 characterized by equipping a nozzle side with a restoration 
means to restore the abnormalities in injection of a nozzle ahead of this nozzle when coming to the 
location from which said nozzle rotated from the location which counters a record medium, and 
separated the degree of predetermined angle, movable in parallel. 

[Claim 3] The ink jet printer of claim 2 characterized by having a detection means to detect the 
abnormalities in injection of said nozzle according to an individual, moving said restoration means to 
the location of a nozzle where abnormalities were detected by the detection means, summarizing the 
nozzle near the corresponding nozzle or this nozzle, and performing restoration actuation. 
[Claim 4] The ink jet printer of claim 1 characterized by having a wrap protection member for the 
field of these all nozzles when coming to the location from which said nozzle rotated from the 
location which counters a record medium, and separated the degree of predetermined angle. 
[Claim 5] The ink jet printer of claim 1 characterized by forming the cleaner which cleans this 
nozzle side within limits which rotate to the location from which said nozzle separated the degree of 
predetermined angle from the location which counters a record medium. 

[Claim 6] Said detection means is the ink jet printer of claim 3 characterized by being prepared 
ahead of [ of the location within the limits rotated to the location from which it separated ] this 
nozzle, and detecting the abnormalities in injection of a nozzle in a rotational location within the 
limits the degree of predetermined angle from the location where said nozzle counters a record 
medium. 

[Claim 7] Said detection means is the ink jet printer of claim 6 characterized by detecting change of 
the electrical circuit constant by existence of the ink which corresponded for said every nozzle, was 
equipped with two or more pairs of electrodes which set spacing and counter, and was injected at 
spacing of this electrode. 

[Claim 8] said electrode is formed with a conductor — having - this — a conductor — ink — spraying 
— the conductor of each set — the ink jet printer of claim 7 characterized by detecting change of the 
electric capacity of a between. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ink jet printer which supported the print head 
which started the ink jet printer which has the restoration device which restores the blinding of the 
nozzle of a print head, especially was equipped with two or more nozzles free [ rotation ] from the 
location which counters a printing medium to the predetermined include angle. 
[0002] These days, there is no limit of as opposed to a printing medium in the ink jet printer which 
sprays the minute particle of ink on a printing medium directly, and records it on it, and it is high- 
speed printing and the low noise, and is spreading quickly from colorization being easy. 
[0003] Printing by this ink jet printer injected ink only in the need part, and has realized saving- 
resources-ization most compared with the printer of other methods. However, the phenomenon in 
which paper powder etc. adheres since the nozzle side has got wet also in printing, plug up a nozzle, 
or air bubbles enter [ become, or ] from a nozzle according to disturbance, such as vibration, that it is 
hard to come out of ink when ink dries, stickiness increases and printing is started during a printing 
pause in order to print injecting ink from a thin nozzle, and a dot omission arises in printing 
generates. 

[0004] For this reason, blinding restoration actuation which carries out suction removal of the ink 
whose stickiness, and prevented that put a cap on a nozzle and stickiness of ink increased, or 
increased with the suction pump, or the ink which air bubbles mixed (it is called a purge) It is carried 
out. [ wiping the field of a nozzle with cloth or a rubber brush at a power up or the time of the need, 
and cleaning it at it ] 

[0005] However, since the ink attracted by purge is thrown away as it is, a resource will be spent 
vainly. In the case of the Rhine mold head which equipped the main scanning direction of a print 
head with many nozzles in the shape of Rhine in order to perform high-speed printing especially, ink 
will be attracted from many nozzles for restoration of a small number of abnormality nozzle, and the 
ink which should be used for printing will be thrown away vainly. 

[0006] Moreover, since equipment becomes large-sized, arranging in a printer the device in which 
ink is attracted from many nozzles in the case of the Rhine mold head has the problem of going back 
to the request of a miniaturization of equipment. 

[0007] Then, a restoration device of the blinding which lessens futility of the ink by the barge and 

can respond to the request of a miniaturization of equipment is desired. 

[0008] 

[Description of the Prior Art] The outline of an ink jet printer is shown in drawing 15 . As shown in 
drawing, it is an ink jet head, (henceforth a print head) la The guide shaft 3 slides together and the 
carried carriers 2 are pulleys PI and P2. A carrier 2 is fixed to the hung timing belt (henceforth a 
belt) 4, and the pulley PI is connected with the motor Ml. 

[0009] A carrier 2 is arranged above the tabular platen 5, and moves in an arrow head A and the 
direction of B in parallel with a platen 5 with a belt 4 by forward hard flow rotation of a motor Ml . 
The delivery roller R connected with the preceding paragraph of a platen 5 at the motor M2 is 
arranged. 

[0010] Print head la countered the platen 5 through the predetermined gap, and equips two or more 
nozzles and nozzles which are later mentioned at a tip with the ink tank 10 which supplies ink. 
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Moreover, the head restoration unit 1 1 is formed in the lower right direction (drawing Nakamigi 
edge) of the home position of a carrier 2. 

[001 1] Since it has such a configuration, while a carrier 2 moves, ink is injected from the nozzle of 
print head la, and printing is formed in print form 7a by the matrix dot. Line feed delivery of the 
print form 7a is carried out in the direction of arrow-head C by rotation of the delivery roller R. 
[0012] Next, the sectional side elevation of drawing 16 explains print head la. the pressure rooms 
121 and 122 and the side face of — which drawing is a part of print head la, four nozzles 91 and 92 
and the part corresponding to ~ are shown, and it has nozzles 9 1 and 92 and — in drawing — a 
piezoelectric device eight al and eight bl — eight a2, eight b2, and — are arranged. The electrode of a 
piezoelectric device eight al, eight bl, 8a2 8b2, and — which is not illustrated is prepared in both 
sides, respectively. 

[0013] Ink 6a is supplied to the pressure rooms 121 and 122 and — through the common passage 14 
from the ink feed hopper 13. The ink feed hopper 13 is connected to the aforementioned ink tank 10. 
Therefore, an electrical potential difference is alternatively impressed to an electrode (in fact). The 
electrical potential difference is beforehand impressed to all the piezoelectric devices eight al, eight 
bl, eight a2, eight b2, and --. It carries out. there are many approaches of the nozzles 91 and 92 
which make ink 6a inject, the piezoelectric device eight al corresponding to --, eight bl, eight a2, 
eight b2, and — of making electrical-potential-difference impression canceling — The pressure room 
pressure 121 and 122 and the side face of — are pressurized with the variation rate by electrostriction 
of a piezoelectric device eight al, eight bl, eight a2, eight b2, and — , pressure variation is given to 
the pressure rooms 121 and 122 and — , and ink 6a is injected from nozzles 91 and 92 and 
[0014] In such an ink jet printer, shortly after leaving it without carrying out prolonged printing, ink 
6a in nozzles 91 and 92 and — dries, a color deposits, blinding occurs, and it cannot print. Moreover, 
also in printing, air may mix in ink 6a in nozzles 91 and 92 and — , and a dot omission may arise in 
printing. Furthermore, since nozzles 91 and 92 and — have got wet in ink 6a, paper powder, dust, etc. 
which come out of print form 7a adhere, and it becomes poor printing similarly. 
[0015] Then, an operator when a power source is again supplied to equipment in drawing 15 is the 
need (when a dot omission arises in printing on form la). Or when blinding is discovered visually 
When it directs by the operating button which carried out the illustration abbreviation, print head la 
moves to a right end, and nozzles 91 and 92 and purge actuation of — which attracts ink 6a and is 
restored are performed by the head restoration unit 11. Moreover, when nozzles 91 and 92 and — 
become dirty with paper powder etc., it is cleaned with the tissue paper which was damp with the 
wye PIIGU actuation with a rubber plate etc., and an operator. 

[0016] Drawing 17 (a) It is a hose 180 to the cap 15 with which the head restoration unit 1 1 has 
nozzles 91 and 92, the opening 16 corresponding to one of --, and the suction opening 17 so that it 
may be shown, and the suction opening 17. It consists of suction pumps 18 connected by minding. 
The cap 1 5 is formed with the ingredient which has elasticity, for example, rubber. 
[0017] Therefore, nozzle to which print head la moved to the location of the head restoration unit 
11, and blinding of the opening 16 of cap 15 was carried out in nozzles 91 and 92 and — by actuation 
of the plunger magnet which is not illustrated (for example, nozzle 91) It is made to stick, a closed 
space is formed and ink 6a is attracted from the suction opening 17 by the drive of a suction pump 
18. 

[0018] Although the above attracts only one nozzle which carried out blinding and it is made to 
restore, the nozzle which has not been and carried out blinding also has nozzles 91 and 92, the nozzle 
of — which blinding tends to restore according to the solid-state difference of blinding, and the 
nozzle which is hard to restore. 

[0019] Then, (b) So that it may be shown by head restoration unit 11a Stick opening 16of cap 15a a 
to two or more nozzles 9 1 and 92 and — containing one nozzle which carried out blinding, and it 
draws in to coincidence. There is much equipment which ink 6a is sucked out of a normal nozzle, the 
coloring matter in which the nozzle which carried out blinding by the solvent power of that solvent 
carried out desiccation solidification is dissolved, and there is a method of recovering blinding by a 
kind of detergency, and adopted this approach. 
[0020] 

[Problem(s) to be Solved by the Invention] Since the ink which is purging with a cap common to two 
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or more nozzles, and was attracted on this occasion is thrown away as it is according to the above- 
mentioned conventional approach, a resource will be spent vainly, especially in the print head 
equipped with many nozzles, in order to restore a small number of abnormality nozzle, ink is 
attracted also from many normal nozzles, and the ink which should be essentially used for printing is 
thrown away vainly. 

[0021] Moreover, if it becomes the print head of the Rhine mold which arranged the nozzle in the 
shape of Rhine for high-speed printing, since equipment will become large-sized by the approach of 
moving a print head to the location of a restoration device, it cannot respond to the request of a 
miniaturization. There is a trouble to say. 

[0022] This invention aims at offering the ink jet printer which can attain the miniaturization of 
equipment while it decreases the futility of the ink at the time of restoring the blinding of a nozzle. 
[0023] 

[Means for Solving the Problem] Drawing 1 is the principle explanatory view of this invention. In 
drawing, the print head which has the nozzle with which 6 was prepared in ink and 9 was prepared in 
the print head 1 , and two or more nozzles 9 which arranged 1 in the shape of Rhine, and injects ink 6 
from a nozzle 9, and 20 are supporter material supported free [ rotation ] to the location from which 
it separated the degree of predetermined angle from the location where a nozzle 9 counters a record 
medium 7 in a print head 1 . 

[0024] The nozzle 9 of a print head 1 is made to counter a record medium 7 through a gap, and it is 
constituted so that ink 6 may be alternatively injected from a nozzle 9 and it may print to a record 
medium 7 by the dot. 

[0025] Therefore, since it can move from the location where the print head 1 supported by the 
supporter material 20 is rotated, and a nozzle 9 counters a record medium 7 to the location from 
which it separated the degree of predetermined angle The cleaner which cleans the field of a nozzle 9 
in the location corresponding to the inside of this successive range, and the location from which it 
separated the degree of predetermined angle, Become possible to arrange the detection means of an 
abnormality nozzle, the restoration means of the abnormalities in injection, and the protection 
member that protects a nozzle 9, especially in case it is cleaning, restoration of the abnormalities in 
injection, and protection of a nozzle 9, like the conventional approach It is not necessary to move a 
print head 1 to a main scanning direction, and the miniaturized equipment in which high-speed 
printing is possible can be obtained. 

[0026] Claim 2: A nozzle 9 rotates from the location which counters a record medium 7, and is the 
configuration which equips the field of a nozzle 9 with a restoration means to restore the 
abnormalities in injection of a nozzle 9 ahead of the nozzle 9 when coming to the location from 
which it separated, movable in parallel the degree of predetermined angle. 
[0027] Therefore, since a restoration means can move ahead of a nozzle 9 when it comes to the 
location from which the nozzle 9 rotated from the location which counters a record medium 7, and 
separated the degree of predetermined angle, when the abnormalities in injection arise for a nozzle 9, 
it can restore in an applicable location. 

[0028] Claim 3: It has a detection means to detect the abnormalities in injection of a nozzle 9 
according to an individual, and a restoration means is moved to the location of a nozzle 9 where 
abnormalities were detected by the detection means, and it is constituted so that the nozzle 9 near the 
corresponding nozzle 9 or the nozzle 9 may be summarized and restoration actuation may be 
performed. 

[0029] Claim 4: A nozzle 9 rotates from the location which counters a record medium 7, and is the 
configuration equipped with a wrap protection member for the field of all the nozzles 9 when coming 
to the location from which it separated the degree of predetermined angle. Therefore, the nozzle 9 
under use pause of equipment can be protected from solidification of ink 6, or adhesion of dust by 
covering the field of all the nozzles 9 by the protection member. 

[0030] Claim 5: A nozzle 9 considers as the configuration which formed the cleaner which cleans the 
9th page of a nozzle within limits which rotate from the location which counters a record medium 7 
to the location from which it separated the degree of predetermined angle. 

[0031] Claim 6: A detection means is established ahead of [ of the location within the limits rotated 
to the location from which the nozzle 9 separated the degree of predetermined angle from the 
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location which counters a record medium 7 ] a nozzle 9, and it is constituted so that the 
abnormalities in injection of a nozzle 9 may be detected in a rotational location within the limits. 
[0032] Therefore, since it rotates to the location from which it separated the degree of predetermined 
angle after detecting the abnormalities in injection of a nozzle 9, a restoration means can perform 
restoration actuation immediately. 

Claim 7: A detection means corresponds every nozzle 9, is equipped with two or more pairs of 
electrodes which set spacing and counter, and it is constituted so that change of the electrical circuit 
constant by existence of the ink 6 injected at spacing of an electrode may be detected. 
[0033] claim 8: — an electrode is formed with a conductor — having — a conductor — ink 6 — 
spraying — the conductor of each set — it is constituted so that change of the electric capacity of a 
between may be detected. 
[0034] 

[Embodiment of the Invention] Hereafter, the example 1 of the ink jet printer which applied this 
invention - an example 4 are explained with reference to drawing 2 - drawing 14 . The same sign 
shows the same object through a complete diagram. In support of the print head of the Rhine mold 
free [ rotation by the pivot ], this example turns a nozzle side in the direction of [ other than a 
platen ], and it is made to be possible [ the purge of it etc. ]. 

[0035] 1) Example 1 drawing 2 - drawing 1 1 explain an example 1. The block diagram and drawing 
11 the perspective view drawing 2 and drawing 3 explain the block diagram of an example 1 , and 
drawing 4 explains the cleaner of an example 1 to be, the perspective view drawin g 5 explains 
blinding detection of an example 1 to be, the block diagram with which drawing 6 explains the head 
restoration unit of an example 1, the sectional side elevation drawing 7 explains suction by 
KYABBU to be, the block diagram with which drawing 8 explains the head protection feature of an 
example 1, and drawin g 9 explain the control-block Fig. of an example 1, and drawing 10 explains 
the blinding nozzle detection approach to be are the flow chart of an example 1 . The same sign 
shows the same object through a complete diagram. 

[0036] Drawing 2 Although the interior originally does not seem to show print head lb in drawing 3 
with covering etc., the interior is shown for explanation of a configuration, print head lb so that it 
may be shown It consists of attachment components 19 which a nozzle nine al, nine a2, and ~ 
arrange to the die length corresponding to the width of face of the direction of a printed line of print 
form 7a, are formed in it in the shape of Rhine, and support the both ends of the nozzle section 90 
and the nozzle section 90 by the retaining spring 91 . Only the stroke slight in the direction of a tooth 
space of the nozzle section 90 is movable by the retaining spring 91. 

[0037] By the ordinary state, a nozzle nine al, nine a2, and — counter roll- like platen 5a through a 

gap, and, as for print head lb, print form 7a is supplied to this gap. Print form 7a is transported by 

rotation of platen 5a by the drive of the motor M3 attached in the shaft 50 of platen 5a. 

[0038] Moreover, print head lb is supported by the side frame of the right and left which are not 

illustrated by pivot 20a prepared in the attachment component 19 free [ rotation ], and rotates 

downward focusing on pivot 20a by the drive of the motor M4 attached in pivot 20a. 

[0039] Permanent magnet MG 1 for making the left end section carry out both-way migration of the 

nozzle section 90 in the direction of a tooth space in drawing of print head lb (it printing at spacing 

of a nozzle nine al, nine a2, and — ) And Coil C is formed, and the movement magnitude of a 

scanning direction is read, a location is judged, and the scale 21 and Sensor S for controlling # 

injection of a nozzle nine al, nine a2, and — are formed. In addition, Sensor S is arranged at the 

equipment frame side which is not illustrated. A nozzle nine al, nine a2, and — are connected to ink 

tank 10a in the right end section. 

[0040] Drawing 3 (a) - (d) Although print head lb which rotates focusing on pivot 20a is shown, the 
location of pivot 20a can be shifted for every rotation include angle, and it is shown so that 
intelligibly. Namely, (a) The location where print head lb counters print form 7a, and (b) - (e) Each 
include-angle direction which print head lb rotates downward (for example, 30 degrees, 50 degrees, 
70 degrees, 90 degrees) A cleaner 22, the detection device 23, head restoration unit 11a, and the head 
protection unit 24 are formed in the location. 

[0041] Drawing 4 is drawing 3 (b) which is the perspective view which looked at print head lb from 
nozzle nine al, nine a2, and — side, and print head lb rotated below. Corresponding to the location, 
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the cleaner 22 formed in the shape of a roll is formed. Moreover, the gear Gl prepared in pivot 20a 
and the shaft 220 of a cleaner 22 The prepared gear G2 has geared. 

[0042] Therefore, after rotating print head lb to the location of a cleaner 22 by rotation of a motor 
M4, it rotates to forward hard flow, the predetermined include-angle round trip of the tip of a nozzle 
nine al, nine a2, and — is carried out, and the dirt of the field of a nozzle nine al, nine a2, and — is 
wiped off by hard flow rotation of the contact surface. 

[0043] Drawin g 5 is drawing 3 (c) which is the perspective view which looked at print head lb from 
nozzle nine al, nine a2, and — side, and print head lb rotated below. Corresponding to the location, a 
nozzle nine al, nine a2, and the detection device 23 of ~ in which ink blinding is detected are 
established. 

[0044] A photogenic organ SI and an electric eye S2 are countered and formed near the both ends of 
print head lb, and the detection device 23 is arranged so that the light beam which emits light from 
luminescence SI may cross a nozzle nine al, nine a2, and near the front face of the train of --, may 
pass and light may be received by the electric eye S2. 

[0045] Therefore, after rotating print head lb to the location corresponding to the detection device 23 
by rotation of a motor M4, ink 6a is made to inject one by one from a left end in drawing, and it 
detects [ of a nozzle nine al, nine a2, and ~ ] whether the optical path between a photogenic organ 
SI and an electric eye S2 is intercepted by the existence of injection of ink 6a by the electric eye S2. 
That is, it judges with the nozzle which corresponds if there is light-receiving of an electric eye S2 
being blinding. 

[0046] Drawing 6 (a) Drawing 3 which is the perspective view which looked at print head lb from 
nozzle nine al, nine a2, and — side, and print head lb rotated below (d) Corresponding to the 
location, the nozzle nine al detected by the detection device 23, nine a2, and head restoration unit 
1 la of — which purges blinding are prepared. 

[0047] Head restoration unit 1 la is pulleys P3 and P4 while the suction head 25 slides together on 
the guide shaft 26 which is parallel to print head lb. It is fixed to the hung belt Bl, and it is the drive 
of the motor M5 connected with the pulley P3, and moves in the direction D of an arrow head, and 
the direction of E. 

[0048] The suction head 25 is connected with the suction pump which carried out the illustration 
abbreviation through hose 180a. A solenoid valve is formed in suction BOMPU and ink 6a of a 
nozzle is attracted by disconnection of a solenoid valve. 

[0049] Drawing 6 (b) The guide shaft 26 was supported free [ sliding ] up and down by the long hole 
27 which both ends were formed squarely and prepared in the side frame F of right and left of 
equipment, respectively, and was energized downward with the spring 28, and the minor axis of an 
eccentric cam 29 has contacted the lower side so that it may be shown. Shaft 290 of an eccentric cam 
29 It has connected with the motor M6. 

[0050] Therefore, if the eccentric cam 29 of both sides carries out predetermined include-angle 
rotation by the drive of a motor M6, the guide shaft 26 will resist the elasticity of a spring 28, and 
will go up, and the suction head 25 will move upward. Drawing 7 (a) The Rhine-like nozzle nine al, 
nine a2, and — are divided into every four croup, and the case where one nozzle which carried out 
blinding of them is attracted with the suction head 25 is shown. 

[0051] (In fact, as shown in (b), the method of a wrap is realistic at once in two or more nozzles nine 
al, nine a2, and — .) Cap 15a is prepared in the suction head 25, a perimeter is formed in the shape of 
bellows by elastic material, for example, rubber, and, as for cap 15a, opening 16a and suction 
opening 17a are prepared. The end of hose 180a connected with said suction pump is attached in 
suction opening 17a. 

[0052] Drawing 7 (b) The case where it draws in by cap 15b which has opening 16b by the nozzle 
nine al, nine a2, and suction head 25a corresponding to every four group [ one ] of ~ is shown. In 
this case, although useless ink 6a is somewhat attracted from the normal nozzle in a group, it is not 
drawn in from the nozzle of other large majorities. 

[0053] Moreover, drawing 8 is drawing 3 (e) which is the perspective view which looked at print 
head lb from nozzle nine al, nine a2, and — side, and print head lb rotated below. Corresponding to 
the location, when the power source of equipment is turned off, the head protection feature 24 which 
covers nozzles nine al, nine a2, and all the — sides collectively, and protects print head lb is formed 
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(namely, when stopping printing for a long time). 

[0054] All the nozzles nine al of print head lb, nine a2, and protective-cap 15c of — formed in wrap 
magnitude by opening 1 6c in all are prepared, and the head protection feature 24 turns opening 1 6c 
upwards, and is arranged. 

[0055] Protective-cap 15c is held at the maintenance plate 30. The both ends of the maintenance 
plate 30 It is inserted in long hole 27a prepared in the side frame F on either side free [ sliding ] up 
and down. The supporting point 3 10 of a lever 3 1 And it is constituted so that it may be energized by 
spring 28a at the upper limit of long hole 27a, and by excitation of the plunger magnet PM with 
which equipment connected with the lever 3 1 as for the inside of a power source ON, the elasticity 
of spring 28a is resisted and the maintenance plate 30 is dropped. 

[0056] Therefore, when the power source of equipment turns off, after print head lb rotates to the 
location of the head protection feature 24, a power source falls, excitation of the plunger magnet PM 
is canceled, the maintenance plate 30 goes up by the elasticity of spring 28a, and protective-cap 15c 
is a wrap about all the nozzles nine al, nine a2, and — . ( 
[0057] And the maintenance plate 30 descends by excitation of the plunger magnet PM with a power 
source ON, it separates from a field and protective-cap 15c returns to the location of a nozzle nine 
al, nine a2, and — where print head la counters platen 5a. 

[0058] Moreover, drawing 9 shows only the thing related to this invention in the control-block Fig. 
drawing — setting — 32 — in CPU and 33, a drive circuit and 40 show a control panel and, as for 
ROM and 34, 41 shows sensor amplifier, as for RAM, and 35-39. 

[0059] CPU32 controls each part according to the control program stored in ROM33. ROM33 is the 
head drive control section 330, the head rotation control section 331, and the head security-control 
section 332. And head protection control section 333 A program and nozzle location table 334 It has. 

[0060] Head drive control section 330 While carrying out drive control of the ink injection 
alternatively according to the printing pattern based on printing information for a nozzle nine al, 
nine a2, and — in printing, blinding detection control-section 341c orders, (nozzle selection signal) 
Drive control of every one ink injection is carried out from the edge of a nozzle nine al, nine a2, and 

[0061] Head rotation control section 331 Head security-control section 332 Or the drive circuit 36 is 
ordered and rotation of print head lb is controlled by the command from the head protection control 
section 333. Head security-control section 332 It consists of cleaning control-section 332a, blinding 
detection control-section 332b, and suction control-section 332c. A power up or cleaning indicating 
button 400 of a control panel 40 Purge indicating button 401 It starts by the depression and is the 
cleaning indicating button 400. When pushed Head rotation control section 331 It reaches, cleans by 
control of cleaning control-section 332a, and is the purge indicating button 401. When pushed 
Sequential control of the head rotation control section 331, cleaning control-section 332a, blinding 
detection control-section 332b, and suction control-section 332c performs head restoration actuation. 

[0062] Cleaning control-section 332a is the head rotation control section 331. The command of the 
nozzle nine al of print head lb, nine a2, and — which is made to rotate a field to a cleaning location 
and carries out count rocking of predetermined in the location is issued. 

[0063] Blinding detection control-section 332b is the blinding nozzle storage section 340 of RAM34. 
It has the memory control section to control and which carried out the illustration abbreviation, and 
is the head rotation control section 331. After it issues the command of the nozzle nine al of print 
head lb, nine a2, and — which rotates a field to a blinding detection location and a nozzle nine al, 
nine a2, and — arrive at the location, a photogenic organ SI and an electric eye S2 are started. 
[0064] On the other hand, it is the nozzle location table 334. It refers to and is the head drive control 
section 330 about a nozzle selection signal one by one. It is the blinding nozzle storage section 340 
about the nozzle location which controlled delivery, the photogenic organ S 1 , and the electric eye 
S2, detected the blinding nozzle, and was detected. It memorizes. 

[0065] That is, when a blinding nozzle is detected, it is the blinding nozzle storage section 340. A 
flag is set to the field corresponding to the address of the corresponding nozzle. When the blinding 
check was completed, the completion of a check is notified to suction control-section 332c when a 
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blinding nozzle exists and a blinding nozzle does not exist [ of all the nozzles nine al nine a2, and — 
], it is the head rotation control section 331. It notifies. 

[0066] Drawing 10 explains the approach of blinding detection. When the nozzle selection signal A 
is sent to the drive circuit 35 to which driving pulse P is always sent, it is the nozzle of a selected 
position, (corresponding piezoelectric device) It drives and ink 6a is injected. 
[0067] Since the nozzle selection signal A reaches the judgment section H which injected ink 6a 
intercepted the optical path of the light beam from a photogenic organ SI, and was not received by 
the electric eye S2, but was prepared in blinding detection control-section 332b If it judges with 
having no blinding and ink 6a is not injected for blinding, since luminescence from a photogenic 
organ SI is received by the electric eye S2 and both the nozzle selection signal A and the light- 
receiving output B reach the judgment section H, it judges with those with blinding and a judgment 
result is outputted. 

[0068] Setting to drawing 9 again, suction control-section 332c is the head rotation control section 
331 by the notice of the completion of a check from blinding detection control-section 332b. While 
ordering and moving the suction head 25 to the location of an applicable nozzle Blinding nozzle 
storage section 340 The address of a blinding nozzle with which the flag was set is read. The drive 
circuit 37 is ordered, the suction head 25 is moved to the location of a blinding nozzle, the drive 
circuit 38 is ordered, the guide shaft 26 is raised, opening 16of cap 15a of suction head 25 a is 
pressed to the field of an applicable nozzle, and it draws in from suction opening 17a by suction 
pump 18a. 

[0069] Head protection control section 333 When ON actuation of the power source of equipment is 
carried out, while ordering the drive circuit 39 and exciting the plunger magnet PM, it is the head 
rotation control section 331. It orders so that print head lb may be returned to the location which 
counters platen 5a. Moreover, when the power source of equipment turns off, it is the head rotation 
control section 33 1 . It orders so that print head lb may be rotated in the direction of the head 
protection feature 24, and excitation of the plunger magnet PM is canceled after completing rotation. 

[0070] Nozzle location table 334 All the nozzles nine al, nine a2, data of - in which a location is 
shown (nozzle selection signal) It is the stored memory. RAM34 is the blinding nozzle storage 
section 340. It has. Blinding nozzle storage section 340 The address is held and a flag is set to the 
field corresponding to the address of a blinding nozzle of all the nozzles nine al, nine a2, and — . (For 
example, by the ordinary state "a blinding-less condition", each field is [0], and if blinding is 
detected, it will be set to [1].) 

A control panel 40 is the cleaning indicating button 400. And purge indicating button 401 It has. 
[0071] Since it has such a configuration and a function, the flow chart of drawing 11 explains an 
operation below. 

** They are the injection of an equipment power source, or the purge indicating button 401 of a 
control panel 40 first. When a depression is carried out, it is the head security-control section 332. It 
starts, and by the command of cleaning control-section 332a, a motor M4 drives, and the nozzle nine 
al of print head lb, nine a2, and — side rotate to a cleaning location, and contact a cleaner 22. 
[0072] A motor M4 rotates to forward hard flow in the location, and a cleaner 22 cleans a nozzle 
nine al, nine a2, and — side by forward hard flow rotation of rocking of a nozzle nine al, nine a2, 
and — side and a cleaner 22. Dust, such as paper powder which adhered to a nozzle nine al, nine a2, 
and - side by cleaning, is removable. After rocking of the count of predetermined is completed, it 
notifies to blinding detection control-section 332b. (In addition, when the cleaning indicating button 
400 is pushed in **, it returns to the location which counters platen 5a of after the cleaning 
termination with a cleaner 22, and origin.) 

** By the command of blinding detection control-section 332b, a motor M4 drives, and the nozzle 
nine al of print head lb, nine a2, and — side rotate and stop to a blinding detection location. 
[0073] ** next — while a photogenic organ SI and an electric eye S2 start — nozzle location table 
334 from — a nozzle location — one by one — reading appearance — carrying out — the nozzle 
selection signal A — head drive control section 330 If it sends, ink 6a will be injected one by one 
from nozzles 81 and 82 and --. 

[0074] ** It is the blinding nozzle storage section 340 about the nozzle location where the blinding 
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nozzle was detected from the existence of injection of ink 6a, and blinding was detected by the 
photogenic organ SI and the electric eye S2. A flag is set to the field corresponding to the 
corresponding nozzle address. If all the nozzles nine al, nine a2, and the blinding check of - are 
completed, it will notify to suction control-section 332c. If one does not have a blinding nozzle, print 
head lb will be rotated by hard flow rotation of a motor M4, and it will return to the location of the 
origin of nozzles 91 and 92 and — which counters platen 5 a in a field. 

[0075] ** By the command of suction control-section 332c, a motor M4 drives, and a nozzle nine al, 
nine a2, and ~ side rotate and stop to a head restoration location. Blinding nozzle storage section 340 
The flag set to the field corresponding to the address of the corresponding blinding nozzle is read, 
the drive circuit 37 is ordered, a belt Bl is made to drive by rotation of a motor M5, and the suction 
head 25 is moved to the location of the blinding nozzle which read the flag. 
[0076] ** If it carries out, the drive circuit 38 is ordered, a motor M6 drives, by rotation of an 
eccentric cam 29, the guide shaft 26 will resist the elasticity of a spring 28, and will go up, and 
opening 16of cap 15a on suction head 25 a will stick to the front face of a blinding nozzle. Then, it 
draws in by suction BOMPU 18a. If suction ends, an eccentric cam 29 will be rotated, the suction 
head 25 will be dropped, and cap 15a will be separated from the front face of a nozzle. 
[0077] ** Subsequently it is the blinding nozzle storage section 340. The next flag of a blinding 
nozzle is read and ** - ** are attracted, and it continues until a flag is lost. 

** After suction of all blinding nozzles is completed, it is the head rotation control section 331. It is 
notified, and by hard flow rotation of a motor M4, the field of a nozzle nine al, nine a2, and — is 
rotated to a blinding detection location, and the flow of** and ** performs blinding detection again. 
If there are not all the nozzles 91 and 92 </SUB> and blinding of — , it becomes purge termination 
and will be in the state waiting for printing. If there is the remainder of blinding, the flow after ** 
will be performed. 

[0078] ** Printing is termination etc. soon (when the power source is supplied to equipment), the 
plunger magnet PM is excited. If the off-switch of a power source is operated, print head lb will 
rotate and the field of a nozzle nine al, nine a2, and — will be suitable above the head protection 
feature 24. Excitation of the plunger magnet PM is canceled, the maintenance plate 30 goes up, and 
protective-cap 15c is a wrap about the field of a nozzle nine al, nine a2, and — . It becomes a power 
source OFF after that. 

[0079] To thus, each predetermined angular position which rotated print head lb of the Rhine mold 
from the location which countered platen 5a focusing on pivot 20a While becoming possible to 
arrange a cleaner, a blinding detection means, the restoration means of blinding, and a head 
protection feature and being able to perform cleaning and a purge, to the relaxation time of printing 
Print head lb can be protected from solidification of ink 6a, or adhesion of dust by protective-cap 
15c. 

[0080] Therefore, although twice [ about ] as many space as form width of face is needed and 
equipment becomes large-sized in the arrangement which purges by moving a print head to a 
longitudinal direction like the conventional approach in being the print head of the Rhine mold with 
which the nozzle is arranged to the limit of the width of face of form 7a, it is not necessary to move 
print head lb to a longitudinal direction, and the miniaturization of equipment can be attained in the 
above-mentioned example 1 . 

[0081] Moreover, when making two or more nozzles into a group and applying a cap, suction is 
restricted to the group's nozzle, and since there is no nozzle of other large majorities suction **, it 
can lessen futility of the amount of ink. 

[0082] 2) An example 2 is shown in example 2 drawing 12 . An example's 2 differing from said 
example 1 is having replaced detection of nozzle blinding with the approach by the photogenic organ 
and the electric eye, and having considered as the approach by the photogenic organ and the 
scattered-light detector. 

[0083] As shown in drawing, the scattered-light detector S3 is formed near the photogenic organ SI . 
Therefore, like an example 1, print head lb is rotated to a blinding detection location, and it reflects 
irregularly on a nozzle nine al, nine a2, and ink 6a of — that is made to inject ink 6a one by one from 
a left end in drawing and by which the light beam from a photogenic organ SI is injected, and is 
detected by the scattered-light detector S3. That is, since the scattered light is not detected, the 
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nozzle which carried out blinding can judge blinding by the existence of detection of the scattered- 
light detector S3. 

[0084] 3) An example 3 is shown in example 3 drawing 13 . An example's 3 differing from said 
example 1 and example 2 is having considered as the approach of replacing detection of nozzle 
blinding with the approach by the photogenic organ, an electric eye and a photogenic organ, and the 
scattered-light detector, and detecting by change of an electrical circuit constant. 
[0085] the electrode 43al of the pair in spacing a little smaller than the path which ink 6a injected 
from nozzles 91 and 92 and — reaches on the insulating substrate 42, and spreads as shown in 
drawing respectively, and 43b 1 — pattern formation of 43a2, 43b2, and — is carried out. From an 
electrode 43al, 43bl, 43a2, 43b2, and ~, lead wire Lai and Lbl, La2 and Lb2, and - are pulled out, 
respectively. 

[0086] Therefore, if it drives so that it may arrange like the above-mentioned example 1 and an 
example 2 so that a spacing part may come a substrate 43 to a blinding detection location nozzles 91 
and 92 and near the front face of — , and ink 6a may be injected from nozzles 91 and 92 and — Ink 6a 
which injected only from the nozzle which has not carried out blinding and reached the substrate 42 
connects spacing of a pair of electrode 43al, 43b 1, 43a2, 43b2, and — , respectively. 
[0087] Then, electrostatic capacity between the electrode 43al of a pair respectively, 43b 1, 43a2, 
43b2, and — (although the dielectric constant of ink 6a changes also with frequencies, since it 
reaches by 80 times [ several times to ] the air) If ink 6a is sprayed, electrostatic capacity will 
increase, or by measuring resistance between lead wire Lai and Lbl, La2 and Lb2, and — , if ink 6a 
is a conductive fluid The nozzle from which electrostatic capacity or resistance does not change is 
detectable in it being a blinding nozzle. 

[0088] 4) An example 4 is shown in example 4 drawing 14 . An example's 4 differing from said 
example 1 is having had the ultrasonic vibrator in the cap of a suction head. 
[0089] (a) it is alike and is shown — as — cap 15d of suction head 25c — inside, the ultrasonic 
vibrator 44 which curved in the shape of a paraboloid to concave is formed ahead, and it is set up so 
that the convergence location of the supersonic wave from an ultrasonic vibrator 44 may be come to 
a nozzle location (for example, nozzle 91). 

[0090] Therefore, a supersonic wave can wash powerfully the blinding by ink 6a of a nozzle 91, and 
the restoration effectiveness can be heightened further. Moreover, (b) Two or more plate-like 
ultrasonic vibrators 44a and 44b and — are arranged in suction head 25d cap 15e so that it may be 
shown. From ultrasonic vibrators 44a and 44b and — , it washes by oscillating the supersonic wave 
from which the phase shifted by the well-known phase shift, respectively, and making it converge, 
and is (a). Effectiveness can be heightened further. 

[0091] Although the above-mentioned example 1 explained the case where protection/protection 
discharge of the print head lb by the protection feature 24 was carried out by OFF/ON of the power 
source of equipment, when a series of printing is completed and predetermined time printing 
actuation is not performed (namely, printing relaxation time), it is good also as an approach protect 
by the protection feature 24 and a printing command cancels protection. 
[0092] 

[Effect of the Invention] Supporter material is rotated for the print head which according to this 
invention arranged the nozzle in the shape of** Rhine, and was supported by supporter material as 
explained above as a core. Since a nozzle location is movable to the location from which it separated 
the degree of predetermined angle from the location which counters a platen To a successive range, a 
cleaner, the detection means of an abnormality nozzle, the restoration means of an abnormality 
nozzle, And the protection member which protects a nozzle can be arranged, especially, in case it is 
restoration of cleaning and the abnormalities in injection, and protection of a nozzle, it is not 
necessary to move a print head to a longitudinal direction like the conventional approach, and 
equipment possible [ high-speed printing ] and small can be offered. 

[0093] ** Since a restoration means can move ahead of a nozzle, when the abnormalities in injection 
arise for a nozzle, it can restore in an applicable location. Moreover, the nozzle under use pause of 
equipment can be protected from solidification of ink, or adhesion of dust by the protection member. 
[0094] ** It is restricted very much to near, and a blinding nozzle or since [ its ] the nozzle of other 
large majorities is not attracted, the nozzle attracted can lessen futility of ink. There is effectiveness 
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l.This document has been translated by computer. So the translation may not reflect the original 
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2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The principle explanatory view of this invention 

[Drawing 2] The block diagram showing the example 1 of this invention (the 1) 

[Drawing 3] The block diagram showing the example 1 of this invention (the 2) 

[Drawing 4] The perspective view explaining the cleaner of an example 1 

[Drawing 5] The perspective view explaining blinding detection of an example 1 

[Drawing 6] The block diagram explaining the head restoration unit of an example 1 

[Drawing 7] The sectional side elevation explaining a cap and suction 

[Drawing 8] The block diagram explaining the head protection feature of an example 1 

[Drawing 9 ] The control-block Fig. of an example 1 

[Drawing 10] The block diagram explaining the detection approach of a blinding nozzle 
[Drawing 1 1] The flow chart of an example 1 

[Drawing 12] The block diagram showing the example 2 of this invention 
[Drawing 13] The block diagram showing the example 3 of this invention 
[Drawing 14] The block diagram showing the example 4 of this invention 
[Drawing 15] The perspective view showing the outline of an ink jet printer 
[Drawing 16] The sectional side elevation showing a print head 

[Drawing 17] The explanatory view showing the head restoration unit of the conventional example 
[Description of Notations] 

1,1a, and lb are a print head. 6 6a Ink, A record medium and 7a 7 A form, A nozzle, and 15, 15a, 
15b, 15d and 15e cap 9, 91, 92, nine al, and nine a2. 15c is 18 and a protective cap and 18a are a 
suction pump. 20 Supporter material, 20a is a pivot and 22 is a cleaner. 25, 25a-25d A suction head, 
43al, 43b 1, 43a2, and 43b2 Electrode SI is a photogenic organ and S2 is an electric eye. S3 is a 
scattered- light detector. 
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y x;nc+r y X*w*t. ■* o T^ifinrrs £ 

[0 0 0 5] LfrLfc;5*£, /t-S?K«fcoTlR5ISn<& 

^7 Ko«^fc«. ^©s#yx;K7)«iB©fcise>Jc^ 
»©yx;w^^ >9fim5\zrL mmz^m^n^ 

2-1 >2rf$mtZteT<btl2> Z. <h \Z1ZZ> 0 
[0 0 0 6] %.tz. 7-f >S-^-y #^©y X 

[0 0 0 7] tZX\ n—i?\Z&2>'(y9(DmiS&&l3. 

<u R-o, mu<D^m<t<DsmizM^v2^mm^K) 

[0 0 0 8] 

K£fc©8W] 0151:^ >i7-^x y hX'J >^©«IS 
€r^To Ef^-r«t-5(c:, -f >^-/i7 H'vy K (UT 
-y K<hV^)la Sf8«Ljfc** 'J T 2*W H-> 

t7h3AW^u x— UPI.P2 {c»^e»n^ 
-r 5 >x^;u h (jwt^;u b^o)4\z*v u r 2 *«a 

[0 0 0 9] ^"J72tt. «eW®X77->50±*K 

ot7*7f>5icff7i:^A < B^mz^WrT^ X 

5 ©WSS(C ; E-^M2lC^^nfeMD D— 7 R*« 
BBg£ttTV><S>„ 
[0 0 10] EP^y Kla«> X57->5lcm3e<0IWI» 

fcfrLTfcffiu ^caarr-5«ftoyxju&^yx 



(3) 
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fz. *+'J7 2©*-Atfvv3>©:&Tyj (Mffi 
[0 0 11] Z.<D£.ol3.mtf& : frt2>W. 

tmWiVm^. EP^-y Kia©/x;i^ew >^£* 

a*LTEP^ffl*S7a{C-? h 'J -y ^7. F >y MCJ^TEP=j=£ 

EPc^fafcetfTito^ns. 
[ooi2] wzmi 6mmmm\z£r)%}^y hu 

majf-S. mi$. EP^-y b*la©— g&T, 4ffl©/X 
;M,,9,,-trttJ&T&^#£^l,T:fcD. 0{Ii5^T< 10 
J XM, , 9, , -$rW-r^m^^l2, , 12, , -©ttffiCEE* 
Sfti^a, ,8b, . 8a.,8b,,-*tEBSnT^*. EE**? 
8a, ,8b, . 8a, 8bi , -OMffiKtt, BSLTHftt^lS 

[0 0 13] EftfclZi.lZi.-lCtt. -f>^«*&P13*> 

SH^a, , 8b, , 8a, , 8b, , -lr«E^EPJjnL.T*5#. -f 
6a£«#t£-fci-3 / XM, , 9, , -(ZMiST«£<SR78a. , 20 
8b, , 8a, , 8b, , -0*BE9ftI&*M*£'S*2Ffta*£W t 
T. EE«^8a, , 8b, , 8a, , 8b, , -©*SC«t 
#^JEE 12, , 12, , -©flPJffl£iDflEL-T. £E#£l2, , 12. , - 
f'JE^^ft^#^T-f >?6a£/X;P9, , 9, . -*&*ftt 

[0 0 14] >£>>x>y h7 p U>^T'«, 

tfc/XM ,9t,-|*J<ZW>*6aK£5WtfiALT, EP 30 
tl:F7hftW4D5:i^5. Mfc, /X^9,,9 
, , -j»W >^6aT«tlTV^feJ6, 91^ffliffi7a^e.m?) 

[0 0 15] BtfHl 5££frvr. SBfCttifg 

la±©Bmc F-y Mfctt#£i;fc«£, X«B«T?BK 

(3. EP^y Klaat&SB'^luLT'Ss/ F«IBa~-y h 
HCfcoT. / XM, .9, ,-CD-f >£6a£K3IUT«IB 
SttSAt-^IMfr&tfTfctt*. /X;i^9,,9«,-*i 40 

[0 0 16] 017(a) 3 C, 

7hlllt /X;l/9, ,9, lOicmf -5fflP^16, 
»3lP176*-r***y^l5, Rtf!ft3lP17l;:3fc-X18 

[0 0 17] ftoT, EP^'N-y FlaA^vy F&IB^-y 50 
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*-y h£0ft«MC t fcoT*+-yXl5©l»PgBl6£/X;P 

9, , 9,, •••©+© Bass o L£/x;i/ (WAtf. /x;u 

9,) £*»£-&T8IB2M*#J*U ©5l*>Xl8©fg 
ftfc«fcD!ft§lQ17j&>&>r>*6a£!ft3|-r*. 

[0 0 18] 6Utt, B&*OLfcio©yx;i^:tt£ 

8ft§ll/T8[IBJS-B-4 i bO-e***«, 7XM,9,,-©| 

/X;Pfc&£. 

[0 0 19] -tJlT. (b) K*TJ:5K:, 'SyHtKIBa. 
$C©/ X^l/9, , 9, , -{C++ -y X15 aCDH8P3$16 a 
tiJU -t©*fltO»**T?Bte*0Lfc/X;UOttj|»ffl 

[0 0 2 0] 

fi. *»© / X;KC*ffl©+ + -y XT/1- -o T& 

t% mmzmmzs^-rctiztto, mz. m©/x 

-5. 

[0021] %fz. fls»9i*ofc*Kyx;i/*7-f >tt 

CE5>JUfc7-f >^©EP^-y Ffcfc*£. «IBM^© 

fee *T^yH*»»st * * j*T««a««*a \z 
[0022] /x;i^©siS*o*«iH*-a-* 

IS©-f >^©*S©;^M / >$-e-^i:*ic. 8B©/hS{k* 
[0 0 2 3] 

[^S^»^-Ti.fca6©^S] 0 1 «*%B^©I^SiaBj 

X;P9*Wb. SX)l9frz>'f>tr6$:mtoT2>Ql¥'\ 
y H. 2000^ 7 H 1 / X;U 9 A<£flfcjKtt: 7 i'S* 

[0 0 2 4] 8B&J«#7 CBIt^LTffl^y H 1 © 

*"W*UTKy hlC c t^Tffi^{*7lrEP^^fT^«t^ 

[0 0 2 5] ftot, 3t»a»f20KX«f*nfcHI : ? / vy 
K 1 £0B|$1£T> /X;U9*t|2»^7{C*f|S]-r«^ 



5 

#yx;Kz>*stbgm >S!itii#©«iB¥a> &tfyx;u 
ic^u-->^, mtRftoikiB. Rtf/x;w9©fiw 

[0 0 2 6] gft&52 : yX;U9sME««E»7fdl*|6rr 

X)i$<Dms\z. yx;P9©«HSMf*«iB£-a-s«iB 
^a* y x;u 9 ©isicspfr^ft 

[0 0 2 7] fci, y x;u 9 7 fc*f[Snr£ 

IB#R*V X;U 9 Onfcfr'vgWrrs - <b&fe#*©T?, 

'fTOZ\tt)*T>£Z><, 
[0 0 2 8] W*^3 : /X)l>9<Dtmgffi : £Mm\z8i 

mt^th^m^m^ mta^z^xm^mm^ 
y X)v 9 , ^ x;u 9 y X)v 9 ^mtbxm. 

[0 0 2 9] »*^4 : yX;W9**l2S«E»7fC»|STr 

^x©y x;u 9 ©®*«^fia«aw*flt^.*«teisT* 
a^^ttccto. saaoffifflflyhf©yx;u9s-f>^ 

[0 0 3 0] ff*JS5 : yX;P9*n3«W*:7C**i6rr 
J XJV 9 >J >if? Z>Z U -X£^Wi«fi£<h 

[0031] «*«6 : «a#a«. ;x)Vdmimm 

«Hrt<ofifliT / x;p 9 omMmz&tiiTz &5 \zm 
[0032] t^T. yx;u9oi«H'Siit**aLfc« 

msmi -.msmsAt. j x^mz^Lxmm^ 
^Tttm-&m&<DmM*ffiz.* wM<nmm\zm%iv 

[0 0 3 3] f»*JS8 : Hffite, igttTJ&fi&Sn, ^ 
[0 0 34] 
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x.y hX'J>^CD|ISg^Jl~ilM^J45r|112~01 4£ 

mmLxwrntz. ^m&mcxm-ttmm—ttmv>) 
ftgffic3S$LT, /X;u®$X^^>J^o^fp]^ 

[0 0 3 5] 1) IBjg^Jl 

02^01 nc«fcoiaiOTi*R«rrs. 02 so® 3 

ttHSS^J 1 ®*b£Bk 04 1 ©* 'J -^SSKH 

shibi. a 6 &gam 1 <c\ v mm^y h&mw-r 

£«fiS0, 0 7 fit** y Xfc«fc*!R3l£BlfIT*fl!l0® 

0. 0 9 1 <mmiu y?m. 0 1 0 « giss 
0 y X;u*ftttt&ft£l»»r*Xn y ?0, 011 «*ss 

[0 0 3 6] 02 BJf^Vy Hlbl*. S3l^t 

fil^-f >«l:yx*;Wa, ,9a,. -A<EJ«JLT»dE3tiy X 

;u«9o. Rtf y x;p«9o©M**£#tf fc9i -c3c#-r« 
ft«r**ji9-e«|js£$n, y X;i/SP90(±^j#«fe9i tcj; 0 

[0 0 3 7] gi^'X.y Hlbfi, S»Ttt. yX;U9a,,9a 
s . •••^*n-;H*<07 p 7x>5atcWSg&^bT*f|6]L, CI 

>5a©W50(C® 0 Snfe^-^MSfiDeftCfc * X5 
30 x>5aC0[aieT^ii$n-5o 

[0 0 3 8] Sfe. Sl^v Klbtt. «ftfiS«l9KKtt 
6ftfcS«l20aTH*UT«r^l»fefi©-»J--f K71/-A 

[0 0 3 9] Ql^y FlbOmiZS^TtEMfflZ/Xfr 
»90SX^-Z*^aa»ft$-a-* (yX;U9a, ,9a,. 

5:#iJ»fLTyX;P9a, ,9a,. -<OiJMt*fflai-r*fc«i>©X 

40 ^r-;i/2iR^-fe>its*^tj-e.nT^5. ft*, -t>-y- 

S«0^bTV»ftl»gS7U—Affli]CEg$nT^*. 
^SgSSTyX^a, ,9a,. -fi-f >?10a fcl&fgS 

[0 0 4 0] 03(a) ~(d) tt. ^tt20 a ^r+^tcHIld 

0»ft§E»33aill2Oa©fi«*rS-a-TSl/T^4. IP 
•S, (a) MflPf\y Klb*^?ffl«E7a{'»(6]-r-5fi[g, 
(b) ~(e) KlbJ&n^lBj'vlHllrrS&aflt* 
(6) («Atf. 30S. 50g. 70S> 90S) ©fiSJC. 
50 -^-22. tttti<i«|23. ^-y H^IB^-y Mia, AyH 
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[0 0 4 1] 04«E|*f 'vy Flb£yXJWa, , 9a,. ••■« 
frZMJZtMm-V* Mb*n r #'MlllliLfcB3 

(b) <D&wiznmLT> a-)imzMi&2nfz>?v-j- 

22*<RttS*lTtr**. X*20aR:R»tSftfc*i' 
Git, y-'J-X22©«l220 KRtt£nfc*-H2;W«-&L 

[0 0 4 2] fi£cT, ^-^©EigT-Sl^'Vy Hlb* 
7'J-X22©&e'MHl«)£-t!Xc^ EfcSflSMilteLT 
yX;P9a,,9a,. -©ft**Br^*ffia$-&T. 
©jg^ri"Ilsll(llCj;oTyX;P9a 1 ,9a,. -©ffl©^n£fct 

[0 04 3] m5\tW^y Klb£yX>9ai,9ai. -B 
^bl^SST. Klbdt-f^|HftLfe03 

(c) ©{fcfiC*t£LT. yX;U9a,,9a,. d^Bfir 

[0 0 4 4] £Hj»tt23tt. fll^y Hlb©piBO#iS 

»*«»UTiiaLTSit»S2{*Sit$n*«fc'5J:EB 
[0 0 4 5] ftoT, ; Er-^M4©lHlteT9]^ / \-y FlbSr 
9a,. -OigtCiJ^Tfejg^e. lon-f >i76a$r>SW$ 

3tiBS20S^*ntf»S-r5/X;P*«Be*»)T*4 

[0 0 4 6] 0 6(a) tefll^'V.y Hlb*yX;Wa,,9a,. 
•••fl*5Aft:MBB?. EP^-vy Klb*iT^HI»Lfc 
03(d) ©fiSICW^LT, «m««23T«aj.;ittfc/ 
X;U9a,,9a,. -©BiS£ 0 fc/t-v-fS'Vy h*«IBa- 
•y Mla#«Ktt&tt-0»4. 

[0 0 4 7] 'Sy KHIBa-y Mlatt. K25 

aw^vy nibcwrsaf-f H(*26ic»^'r*t* 
X-UP3.P4 cftttsnfc^hBicHSsn. x 

-UP3(Cl^Lfc ; E-iS'M5©ffi«)T. ^*|p]D. E# 

[0 0 4 8] H25{i*-Z18Oa£:frLT05Ki§ 
»LfcB3l#>XfcBI6LT^S. «5l#>7*fcHU * 

sn. «^©gi»T/x;i/©-f >^6a*t© 

[0 0 4 9] 0 6(b) J: -5 K, KW26tt. W 

SW*IHftKJBl«;*tt. gB©fe&©iM F71/-AFIC 

©S&^SftLT^-S. (S^*A29©ffl290 tt*-*ll6 
KB-ISUTH*. 

[0 0 5 0] ftoT, ^-*M6©BSjT-PafliJ©{B<i>#A 
293&tBfSft*lHl<i-r-Bt. KW26*txX'J>X28© 
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BAfcftLTJifcU «§|Ay h*25*t±*|fi]^»«I-r 
•So 0 7(a) (J. 7-f>«©7 X;U9a, ,9a, ,-£4 (St? 
t3©?;k-Xl-#ttT, ^©rt©@BS3;9 Lfci o©y 

[0 0 5 1] GIRfctt. (b) ©<fc5(C. UStoyXM 

a, ,9i,,-£-mzm?j3tfmg#)X'$>2>. ) 

K25Ktt*iryX15a*«Btt&*U *r yXl5 
att, #tttf, «Atf. 3*AT«B#ta«tttcJ&)££ 
*, HO»16aRlWR5lP17a*tMW-6nT^-5. K5I 
10 □ 1 7 a (C «mifE©§l# > Xl'*B LXc*-X 1 80a©-3g 

[0 0 5 2] 0 7(b) tt. / X;P9a, , 9a,. -0 4«tJt) 
© 1 ^-XfcttJfifaBSI'v.y K25aK«tO. P^PgB 

So c©*^tc«. x;u- Xrt ©ie^ y x;i/^ ^ &k& 

[0 0 5 3] Sfc, 08B^-> KlbSryX;W9a,,9a 
20 fcB3(e) ©ftBKatfcUT. gB©«B£OFFLfc 

«£■ (bps. HJ^*fi^ra*ih-rs*^) cyx;i/9a,, 

9a,. -®©T-<T£-gLTSoTEP ; ?'\y h*lb£#fi 

[0054] mmmmzm. Ep^-y h*ib©f ^ 

T©yX;Wa. ,9a, ,-©'T'<T^ BflPgPl6c Tffi^** 
* fcJ&SS*i£««* v v Xl 5 c A^ggtX 6 n. mi Pg&l 6 
c £±K|«]ttTiBB£*rn>S. 
[0 0 5 5] ftS*iru/Xl5cfJ. ««ft630lC«»S 
tl, fi*M£30©H*ftt. fc&©-!M K7U-AFCRtt 
30 6nfcfi?L27aC±TKa»effitJfA$JM. W\*-31 
©£.6310 RtfXXU>^28alC«fcoTft?L27aO±Ji 

c#»$n*«fc'5Kflij«an, BBa*BsoN«ptt. u 

A*-31(Cil*§L-fcX7>v>-^X^-y HPMOBBKJ: 
oT. XX'J>^28a©#*l3iftUTft»«30**T* 

[0 0 5 6] foT, BB©«»*<OFFLfcl*tt. W 
^y Kibe's -y KffH*«l24©fi[B*-e[HlftLT*>6 

nT. «^«30«XX'J>X28a©#^(CctoT±# 
40 L. ■T^T©yX;l'9a 1 ,9a t ,-^S*^yXl5c*tffi 

[0 0 5 7] -fLT, *jHONT, Xv>v-V-VX^ 
» hPMOS»T?Bf9*30*<BTUT. «S+^-vXl5c 
*VX;i/9a,,9a, .-©ffl^^gin. Bl^'N-y h'lattX^ 

[0 0 5 8] ifc, H9tt«»XPy^BT*58PCM 
ffr*t>0^t**UTlr»*. HC*l>T. 32«CP 
U. 33ttROM. 34&RAM, 35~39(iffift[Hl!S. 40tt 

»fp/t*Jl/. 4i«-t>-9-7>x^^-r« 

50 [0 0 5 9] CPU32&. ROM33»C»||«|3nfcWWX 
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n^7AICt£-DT#»£fWWf*. ROM33&4. 'Ny K 
mmUfflffim . 'sy . 'Sy KfKIBM 

Pgi5332 RtP\y K(8MMfMB333 ©yP^At, 7 
X;Kie^-X»W34 £{£ATV>-5. 

[0060] ^y Fmmmmw & vfe<DW&\z; 

X;Wa..9a,. -SW^fll «lcS^<Bi^/^->lcjSi; 
fcffltttP«341c©»<fr (/XWKRB*!) T. /X>U9a 

, ,9a,. -©ssa&^s i "3^t>©>f >?*it*BftMfrr 

•So 10 
[0 0 6 1] FlslK>Mffffi331 te. "tyKWBMIP 
^332 fcHtt'Sy FfiMifWWa&333j5>S©ig^K«fcD. 
■»Bi&36K:»*LTBl*'\y Hlb©IiIft*(Wai-t4. 

HfHIBiW»«332 tt. ^ 'J-->^IW»»332a, B 
BS£ DttffiMPPffi332bfttflft§liMfPff332cA> Srit 0 . * 
MSAP*. £v>tt»ff/t*;M0©fflj§ltsfii400 avt- 

->*f§^$P401 ©ffTCJ^TSIbU B#fg*&]400 

^fl]401 tfffTStlfcftfctt. 'Ny KenttMBsi . 20 
? ij -n>y«fp»332a, bis* ommmMsmRzf 

■5. 

[0 0 6 2] iMJ-->?lHfl|»332att, 'Vy FSftfM 
1935331 Bl^y Flb©/X;l/9a,,9ai. -©S£? 

[0 0 6 3] 3|ggQtttUMfW332btt. RAM34©B 
0 7 XJUBBS&340 *Mfpr*H**»bfc/t U 

'Ny HBftlMMff331 C. Wf'SyFlb 30 
© / X;U9a, , 9a:. jg* B fit* 0 fcttiftfi'MIItt* 
4lt<fr£fflU ■e-©&«CX;Ma,.9a,. ■■•j)W|| / ft 

[0 0 6 4] yX^&My L -X)VZZ4 £#!£LT 

Wfc/XJMHRflWsy KBttttflV330 ^210. 56 

[0 0 6 5] ep^. Bteso/xjutfqfcmanfcs. b 
o j x^aa*»34o ©Ka-t <& / x;u©7 f c 40 

atJSUfcflBW^yiffcST*. £/X;P9a, ,9a,. ••© 
BHS3: 0 5Fx y 9 IfifcT ltzm&T\ BBSS 0 / X;i/# 

U Ste*D/X;i^abfca*ofc*£f4. ^yFB 
[0 0 6 6] 01 0(IctO« BiS£9&ai©#ffi£!fcBJ 

/x;ua^t^A^it^n^t> bummo/x^ cat 

[0 0 6 7] «WLfcf >i76att, 563tSSl*»6©Jttf 50 
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-A©#KS«Wl,T53fcSS2K:g#;*tt1\ BaSSD 
3tss i * 6 ©^3t*«iis2 icg^ s nx. WZf&H \Z 

[0 0 6 8] Rlfl8 9CfeliT. ®?l*J^332c^ B 

m^ommMmmmii^(D^x.y^^jmmz^io, 

<\y KHMMMff331 lcft*LT«3Ky F25*ttSy 
X;KDfiB^»»S-&5t*C, Bfif*0/X;H3*« 
340 <D7 7 sftfiLTZntzSmZK) S X)UD7 F UZZ 

H25*»»3*. JB»Eli&38KlfrfrLX2H' 
FI*26£±#Si*-TK9l'\y K25©+ + y Xl5 a ©WD 
Sl6a£K3/X;i'®iiC#EEU B5l#>Xl8afcJ: 

[0 0 6 9] 'Sy F««fM'<31lg&333 tt, £B©«K#fO 
NftftSft&ISK. K»(H]!§39{'tt^bT7'7>v J i'- 
^^*y hPM*®«rr*t*C. ^y FBIMIfPffSSl 
{cff^^-y Klb^7 f yx>5aic»l6]-r5f4B^M-rj:^ 
CIS^-T*. girotg^OFFLfcPfl:, 'Ny 

HEIIkMflffiSSl {cEP^^-y HibftA.y KfiiMMR24C!> 
*[S]'x{H]«lT?)«t5{C}t^L > 0«3W»Tft. Xy>v 

[0 0 7 0] /X;UfeBx-^;l/334 14, £/X;U9a,, 
9a,. -®(fl:B**-rr-^ (yX;Uj«R«^) *<feiffl3 
ftfc^t'J-Cfc*. RAM34«. @fg*«9/X^gBS? 
340 ftBAT^*. BfS*O/X;HeBg6340 (4. ±J 
X;i/9a,,9a,. -0)7 FUX^ffiWLTfcD, BISS0 7 

x;kdt h \znm b 7 y y-tfitix 6 ti« . 
$B«(4«tt rassr)&u«»j T(i 

co] t-, Bisso*<ttaisnfc6 tn tr*. ) 

»ff/^*JM0tt, *»m*fi]400 ^*t*tt401 
[0 0 7 1] C©«fc^^«|fieR^Bffi«:*-rS©T, ^ 

d)*r, se*©©SA. ^^f4«if^/t^.;No©/t-v 

Jt^»401 ^jfTf^i:, ^\y HBIBMflffi332 ^fild 

^7 Flb©/X;U9a, ,9a,. -ffld^'J- 

[0 0 7 2] x-©&BT ; E-^M4^IE^rS]II|HieUT 
7 X;l/9a, , 9a.. -®©lg»Ji:7 'J -^-22©IE36*(6]lHie 
tCtoT/X^a, ,9a,. — 35££ ^—fVLlfiO 'J— — > 
^'J-->^lCcfcoT/X;P9a, ,9a,. -ffifc^ 

©SMtoWRTfat. B!S$0^ai»a5332b-siittT 
S„ <DC*V»T. »»it*fil400 a«j¥TSnft 

^'J-^-22lc e l;^i7'J-^>y'*l7». 7c© 
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©BteSOttffi«l»aB32b<7)i&^K«ti5. ^=-*M4)WK 
RjLT. EP^'Vy Flb©yX>Wa, ,9a,. -ffi#Bf££9 

[0 0 7 3] »3t«Sl2fctf3BfcSS2a*EftTS 
/X;H£Bt— X;M34 «^/XMB$I* 

-So 

[0 0 7 4] ©fS7tS§SlS^S7ti§S2flJ;oT-r>i7 6a 
tttBdnfe/X;PttH«BttSOyXjPGttfl.340 ©e; 
-5. ±/X;i/9a, ,9a,. -Ol6S0f iy**^7t5 

t, »5iiwtP»332c^a$arrs. tu Bagsoyx^ 
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